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(54) HHCTPyMEHT JU1H XOXlOJIHOft PA3ILMIH TPYB 



1 

ibooprrowe othooooi k MexaniiooAptCcmcc, 
npcjuuMiieiio on* o6p^Joncn omtpaxk b rpy- 
6ax h Moxer Gmtb Rcnaittxmaao npw oxofra- 

TBJnffOi otfpaOOTKO HH J W Hg P^CCKKX OTBepCTH* 

tpytf JPU ncnponReBHo* r tobhtirhnx nrra- 
net mctooom ne4>opMamcoHHore npoTxrHBinw 
CoopHOMMiw). 

Vhbecitn KHcrpyMein an* pt^wn Tpy*. «>• 
Aepnumft ciyneiruiTyio onptatcy c iutnpecco» 

BBKHMM* RA He© flC^OpMHpyWUIlMH KOfl&tttMR, 
US OCX OflpBBKR BWnOJIHCHl muDDUtpmecKM 
DBCTOWl, B CTCKX1X onpBBKR - paflRBJttHMB 

otB«pcnui» hb Topatx *onen - paaRBMwe 
nuu, cooCaxMWunocn c oTwpcnwMR onpasicH* 
MncfpyMCHT anGxtn afcreMo* nonroi ptfkwt 

mOKOCTH B o6p330B2KHMC OTBepCTHKMR II HIM- " 
MR KAHAJTbl (1]. 

Pi3ncnjncm>HOH cmsjkoh Me*ny noBepxnocn>io 
Tpy6tj h pa6cwMK icojanaMR npH pa6ore 3TO- 
ro HHCipyMCHTa hbbhctcji napoBow cjtoh, 06- 
pasyxxiiKHC* b pciyTTfcTaic narpcBa pa6o<KH 

XXUXOCTH B nOHOCTM HHCTpyMCHTa no TCMTie- 

puypu itapoo6pa30BaHMfl, oh pa5oTarr tojt*ko 
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ino npewpHTCJibRO HarperoMy no teMncpaiypw 
ropinero flc4>opMHpoBaHWi Mrranna ipyCw. 

HcflomTKOM, noro KHcrpyMCwra kbjihctoi 
to, tno an* nonroTOBKH k paoore oh xpc oy- 
er aapjcaic* pa0o<ie^ bowkoctmo dojiocth r 
opeABtpRTenbHoA paaaaw saxonHoro Komu 
TpyoM. Ha Bwxoac R3 TpyCw nocne okoito- 
khr nponecca pawn RBcrpyMCin HarpcBacTca 
no TfMnepaTypbi Bbnue napooopaaoBarow pa6o- 

<KH XJWXOCTR, <TTO BM3MBBCT OnpfflCnCHHWC 

HeynoOcraa npR 3KcroiyaTaiDtH. Towocn o6pa- 

6<mCH OTBtpCTRfl TaKHM RRCTpyMCHTOM HCBbl- 
COKBR. 

Ueitt JDOOpCTCHMR - nOBWUJCHHC KBWCTBa 

otipaooTKH. 

IlocTaBneHHaR nfm> nocniraeTCR TeM, <no h> 
BecTHwfi RHCTpyMCHT, coacpxaiUHH nonyw on- 
paBKy c HacajKcwbiMH Ha m« ne<t>opMnpyio- 
uixmh 3ne MCHTaMH . B CTCtncax KOTopoii Bhinon- 
hchn pannanMfwe oTBcpcnw, a na mpuax 
ne<jH>pMRpyn>inHx incMCHTOB, obpaiucHHbrx oomm 
k npynwy, - pamiajrbHMC na3bi, a TaK*ce ho- 

TOTOHK pa6oqCH XHilKOCTH on* nonaMH CC ft 
o6pa30BaMHWc otbcpctmjimh h naiaMH Kananw, 
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3 o.SQ87$ 
cHafiacen CMOHTwpoBainrMM b psctawe otipaB- 
kh c B03MO)Wiocn>io occBoro ncpcMruicHyw no 
m>iM uttokom c nopumeM, Ka Hapy*H0H no- 
BepxHoem KOToporo BbmojiHeHa KOjrmeBJm npo- 

TOWa, COCflHHCHHaJI C nOJIOCTMO UITOKa H C 5 

oakum M3 pajwajiwiMX oTBcpcnm onpaBKH, a 
nonocti urroKa cocromcHa c hctotohkom pa6o- 
qcM ttHAKOcra, b Ka^ecTBC kotodoh ncnomoo- 
< BaHa cMaauBaromaa aotOKOCTb. 

f la qcpTc^c noKaoaH oGuikh bha npcnnara^ to 
Moro HHCipyMCirra^ paopc3, 
. MMCTpyMCHT conepjicHT KopnyoonpaBKy 1, no 
och onpaBKH BbmonHCHo umnowpmccKoe ot- 
Bcpcmc C paaMCUlCHHblM B hcm non*H*on>iM 
oncMCHTOM - noJiMM unoKOM 2 c nopiuHCM, fj 
BbmomieitHbiM aaoAHO co uitokom. Ha nopui- 
ne BMnojriicHa KomueBaji npotowa e, cocah- 
neima* c hojioctmo e nnoKa. B creKxax oil- 
paDKH npe«ycMOTpeHw pa^Hamnwe otbcpcthh 
a suvi nonBona cMaaomoH whakocth k nasaM jo 
6 ita Topuax flc<jK)pMHpyiomHx 3jieMeinoB 3. 

UlTOK, yCTaitOBneHHbDl C BO3MO)KH0CTM0 bo> 

BpaTWo-nocrynaTCJibHoro j&wmtm* b nonocTH 

OnpaBKH OTHOCHTCJn.HO pajUtanbHMX OTBCpCTHM 

b crtincax, npcncflOBaTcmiHO pacnpeAcnaeT no- 25 

TOK CMaOOHHOH ttHAKOCTH K 30HaM 06pa60TKH. 

Pa6owc 3neMCHiw 3 c yBCJWroaioiuHMHca 
k BMxoAy HHaMCTpaMH nocaaccHN Ha ahjihhjv 
pHMccKyw <acn> onpaBKH. anomoc npHxarac 
Apyr k flpyry paoowx sneMeirroB n yncpxaHHe^ 
kx B TaxoM cociohhhh ofccnewBaeTCH raftKOH 
4, HaBHHHHBaiouxeHai Ha nepcmnow tacr* on- 
paBKH* 

Paoory HHcrpyMCfrra mojkho npocneflHH> Ha 

npHMCPC o6j»60TKH OTBCpCTHH ffRaMCTpOM 

7CT°^mm npH npoTHnnjaHHH 3aroTOBKH id Tpy- 55 
6w c jwawerpoM orBcpcnw 67 mm r tojdhh- 

HOH CTCHKH 10,5 MM, MaTCpHSJI - OSpKOHHH- 
HHOOHeBMH OTOB MBpKH 3—125, 

06pa6cmca npowBOAHtc* Ha BcpTHxanbHOM 
npcccc moacah n-637v3 c ycwmeM 100 tc 

HjICTpyMCHT 33KpcnXWCTCH B BCpXHCH TpaB*p- 

cc npecca, oTBepcTHe b rpy6e pasAWT Ha 
pa3Mcp 70 4 °/ fl ?cM c HaSopoM pa&rax wcmch- 

TOB X. Hapy^KHWMH AHBMCTpaMH COOTB€TCTBCHHO: 

67,50; 68.75,7035; 70.55; 70.06 + 70,08 mm. 45 
n P H o6pa6oTKC HapyTKHbra AHaMcrp rpy6w yBe- 
juroiBacTCH ao 90 mm, ynpyra* ycaaxa coctsb- 
nner 0,47 - 0,52 mm, BcmnHHa ynpo<menHO- 



ro caoH - 1000 1100 mkm, HpH ABHtfe- 
hhh MHCTpyMCHta biih3 npH nrmaoae k aepx- 
HeMy lopuy saroioBKH 5 b uitok nocTynacT 
CMa30H}iaj? *HAKOcn> (Macno HHoycTpHajifcHoe 
20-30), KOTopafl HanpaBnfleTCH Mep«3 pajwamr 
iaic OTBepcnw b onpaBKC k paiwanbHWM na- 
3aM Ha Topuax ncpBoro Ae<t>opMHpyKiuero 
3jicM6HTa« Hpn nocncAywtueM abh^chmh HHCTpy- 

MCHTa BHH3, IUTOK nepCMCUiaCTCH BBCpX H 

nocncnoBaTcnbHO pacnp^nennei cMaaowyw jiouv 
koctv k Ae<J>opMHpyiowHM 3neMeHTaM. IlpH o5- 
paTHOM xoac HHcrpyMCHTa unoK BOSBpamacTCH 
b HHtfHee hcxobhoc nono>Kcime, Aeiajn> h3bjic- 
Kadca H3 onopnoro craKaHa h tuocn noBTopn- 

CTC«. 

3KOHOMHMCCKHMT 3<M>€KT OT HCnOJIMOBaHHJ! 

npcAnaracMoro HHcrpyMCHTa npn H3roTOBJi€HHH 
KoMiuicKTa nerajicH iia annapar cocraflJWCT 
50 tt.ic py5. 3a cier yMeHMucHWi npHnycKOB 
npH OKOHtaTcnbHOH oRpa6oncc h 3aMCHM onc- 

pactHH paCTOTKH OTBCpCTWI Ha AC^opMaUHOH- 
hoc npoTuncBaHMe 6>3 chxtha MeTanna. 



OopMyjia H306pCTCHHH 

HHCtpyMCHT Ana xo/ioahoh pasAa^m rpy6. ooAcp- 
>KamHH nonyw onpaBKy c Haca^CHHbfMH Ka hcc n>* 

<J>OpMHpyWmHMH 3J1CMCHT3MH, B CTCHKIX KOTO- 
pOH BMHOAHCHM paAHam>HWC OTBCpCTHH, 8 H3 

Topuax Ae^pMHpyiouxnx 3hcmchtob, o6paincH- 
hmx oahh k ApyroMy - paAHaAbHwe IU3M, a 

TaKXe HCTOOTKK paO<WH KHAKOCTK AJW HOA8- 
tgt ee B 06pa30BaHHMC OTBCpcnWMH H IU3aMH 

xanaJTbi, oTnHiaiomHH"cn tcm, 
«no, c utnhfo noBWUiCHHH KawcTBa o6pa6otKH, 

OH CHa6xCCH CMOHTHpOBaHHWM B nOJIOCTH OBr 

paBKH c bo3mo«iioctoo oceBoro ncpeMcmeHHJi 
noAMM uitokom c nopuxHCM, Ha HapynofOH no- 
BcpxHocTH KOtoporo BMnonHeHa KOjn»ucBaji npo- 
To«oca, cofAHHeHHan c nonocrbw urroKa h c 
oahhm H3 paAHajn>Hi>a oTBepcrHH, a nojioca 
urroKa cocAHHCHa c hctowhkom paooicH jkha- 

KOCTH, B KalCCTBC KOTODOH HCnOnb30BaH3 CM3- 

ibraaiomaji )KHAKocn.. 

HCTOWHKH HH^OpMaUHH. 
npKHflTbIC BO BHHMaHHC npH 3KCncpTH3C 

1. Abtodckoc CBHAeTcni»cTBo CCCP N° 614862 
Kn. B 21 O 41/02, I3.UJ6 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 



2 

on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 jim. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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